The role of MDR1 genetic polymorphisms in interindividual variability in P-glycoprotein expression and function.
The human multidrug resistance gene (MDR1), spanning greater than 200 kb, encodes for the ATP-dependent membrane efflux transporter, P-glycoprotein (Pgp). Significant progress has been made in the discovery of MDR1 polymorphisms and the assessment of allelic frequencies. The search for key genetic determinants that predispose individuals to drugs that are substrates or inhibitors of Pgp has just begun. Reports in the literature, particularly focusing on the C3435T polymorphism, have provided discordant results with respect to functional modification in vitro, and Pgp expression and disposition of probe drugs in vivo. Due to the large size of the MDR1 gene, genotyping based on individual single nucleotide polymorphism (SNPs) analysis is not sufficient to predict functional consequences. Strong linkage disequilibrium has been detected between several MDR1 polymorphisms, and discrepancies in the literature may be due to the focus on the influence of single nucleotide variations instead of on linked nucleotide variations. Multiple SNPs found on the same chromosome are assigned to a specific haplotype, and some attempts have been made to determine the role of MDR1 haplotypes in Pgp variability. Most of the data for MDR1 haplotype have been predicted based on computational or mathematical models. However, molecular haplotyping techniques, analysis of linkages on the same chromosome directly by biophysical and biochemical means, may be needed to characterize haplotypes in individuals with a highly polymorphic and large gene like MDR1. Haplotype identification may prove to be vital in identifying the functional significance of MDR1 polymorphisms on disease susceptibility and drug disposition.